Impairment of ganglioside metabolism in cultured fibroblasts from Salla patients.
The metabolic processing of sialoglycolipids (gangliosides) was investigated in cultures of skin fibroblasts obtained from two patients affected with Salla disease. Cultured fibroblasts were fed with GM1 ganglioside [3H]-radiolabelled at the sialic acid ([NeuAc-3H]GM1) or sphingosine ([Sph-3H]GM1) moiety. Formation of metabolites was followed in pulse-chase experiments. It was observed that: (a) Salla fibroblasts, fed with [NeuAc-3H]GM1 accumulate radioactive free sialic acid in the lysosomal compartment and show a much lower sialic acid re-cycling for biosynthetic purposes than control fibroblasts, as demonstrated by decreased incorporation of the label into glycolipids and glycoproteins; (b) Salla fibroblasts, fed with [NeuAc-3H]GM1 or [Sph-3H]GM1, tend to accumulate gangliosides GM2 and GM3, and to reduce the breakdown products following the desialosylation step, presumably as a consequence of the inhibition of sialidase by free sialic acid; (c) owing to (b) the basal production of the bioregulators of sphingoid nature, ceramide and sphingosine, is reduced, as well as re-cycling of these substances for biosynthetic purposes, with further reduction of the turnover rate of sphingolipids. The decreased turnover rate of sialoglycoconjugates and sphingolipids, together with the diminished formation of bioregulators of sphingoid nature, may play a relevant role in the pathogenesis of the disease.